This study aims to evaluate the effectiveness of an intervention program for preschool children in an area where educational standards are poor. The participants, 129 children aged between 3 and 6 years, belonging to a public kindergarten in a Brazilian state with the second lowest human development index were involved in this research. The children were divided into an experimental intervention group and control group, where intelligence, memory, vocabulary, rapid automatized naming, and phonological awareness were evaluated before and after an intervention. The results show improvements in receptive vocabulary and rapid automatized naming in the experimental group after intervention. The level of intelligence prior to intervention was able to predict 25% of the vocabulary performance after intervention. Phonological awareness was predictive to nearly 26% of the performance in vocabulary after intervention only in the experimental group.
Introduction
Interventions in preschool have significant effects on cognitive and socio-emotional development (Domitrovich 
Method

Participants
The study included 129 children without delays in development, ranging from 3 to 6 years old (M = 4.35, SD = 0.90), who belong to kindergartens in the Maranhão state. Participants were divided into an experimental group (EG) and control group (CG) and matched by age, sex, and type of school (central and peripheral). Table 1 shows the sample distribution according to these variables.
Children were excluded if they had sensory, physical, or intellectual impairments according to the school records. In addition to informed consent authorization from adults responsible for children and the institutions where data collection occurred, only children who volunteered to be part of this study participated in this evaluation.
Instruments
The Columbia Mental Maturity Scale (CMMS) assesses the overall capacity for reasoning, primarily to discern the relationships between various types of pictures in children aged from 3 years and 6 months to 9 years and 11 months. These are skills that are important for success in school. The child must choose the picture that is different or does not relate to others, and therefore find the underlying rule that organizes the pictures (Burgemeister, Blum, & Lorge, 1971) .
The Memory Test for Preschoolers (MTP) evaluates the memory of children aged between 3 and 6 years old, which allows the manipulation of information through verbal and visual stimuli. In total, 4 tests were given. In the first the child must repeat the same sequence of words presented orally by the examiner. In the second, the child hears a sequence of words and must point to the stimuli on the board that has the same sequence. In the third test, the evaluator presents a sequence of pictures and the child must respond verbally to the name of the stimuli in the same sequence in which they were presented. Finally, in the last test a sequence of stimuli is visually presented and the child must point to the drawings on a board in the same sequence in which they were presented (Duarte, Covre, Braga, & Macedo, 2011) .
The Rapid Automatized Naming Test (RAN) is administered individually and evaluates the individual's ability to see a visual picture and name it. It takes into account both the accuracy and speed of the nomination. The test is divided into four tests: naming colors, objects, letters, and numbers (Wolf & Denckla, 2005) . There is a Brazilian adaptation for the test because it includes a high frequency of Portuguese language stimuli. The number of errors and the total time for naming all items on the board are computed unlike the original version of the test, where only the total time of named items is taken into account. Moreover, only a sub-test was used for naming objects. Children presented effect floor so there was no variability in the data specifying be a very difficult test. The Peabody Picture Vocabulary Test (PPVT) provides an estimate of the auditory-receptive verbal abilities of children aged from 2 years and 6 months to 18 years of age. The test consists of 144 items and is used to evaluate receptive vocabulary of preschool children (Capovilla & Capovilla, 1997; Dunn & Dunn, 1981) . It also presents sensitivity when discriminating successive levels of age and schooling (Macedo et al., 2006) . The Phonological Awareness Test by Oral Production (PAT-OP) evaluates the ability to manipulate sounds of speech. It consists of 10 sub-tests that measure different levels of phonological awareness: syllabic synthesis, phonemic synthesis, judgement of alliteration, syllabic segmentation, phonemic segmentation, syllabic manipulation, phonemic manipulation, syllabic transposition, and phonemic transposition. The test lasts approximately 25 minutes (Seabra & Capovilla, 2012) .
Procedures
This project was submitted and approved by the Research Ethics Committee of the University of Mackenzie. After this stage, contact with schools was made to request the permission of the institution's management and informed consent forms were sent to parents and children to request their participation in the research.
The sample was selected for convenience according to the location. Data collection was conducted in four schools, two located at the center and the other two on the outskirts of the city. The application of the instruments was held in schools during the class period, as previously agreed with the institution in order to not affect the activities and routine of the students. The evaluations were performed before and after the interventions with individual children, and the duration to answer all the instruments was between 40 to 50 minutes.
The "Activamente" program (Ganz, Campos, & Almeida, 2013) presents activities that involve naming pictures and objects, their characteristics and functional properties for children of 3 and 4 years of age. For children of 5 and 6 years, the activities also involved the development of semantic categorization and associations with stimuli. It is worth pointing out that, despite the fact that the program's activities had been developed with a focus on vocabulary and specific instruments were selected for the evaluation of oral language skills, other abilities such as memory and intelligence were also tested. This will be investigated if other abilities can also be developed from the intervention.
Teachers belonging to the kindergartens in the experimental group participated in a training course of 16 hours, divided into 4 periods of 4 hours. The training consisted of lectures on human development, the importance of early stimulation, theories of learning, and practical lessons on strategies to stimulate the development of language skills. They also received a booklet with texts that substantiate the theoretical discussions and handouts about stimulation, which contained 40 activities for this age group that aimed to develop oral language skills. The activities were planned based on the literature and considered other intervention programs developed for this age group. Teachers belonging to the kindergarten of the control group received no instruction.
After the training course, teachers were instructed to insert stimulus activities from the handouts three times a week in their work routine for a period of four months. To this end, they received the aid of researchers from the project to organize a schedule that saw the systematization of different abilities to be stimulated and implementation of activities in order of increasing difficulty.
Throughout the intervention process, two of the researchers responsible for the study visited the schools (once or twice a month) to monitor the project and compliance with the previously established implementation schedule. These meetings were also characterized by opportune moments to talk with teachers about the program and clarify any doubts about intervention activities.
Data Analysis
Descriptive and inferential statistics were performed on IBM SPSS software, version 21.0. The level of significance for the interpretation of the analysis was 5% (p ≤ .05). Before the intervention, the performance of students in the EG and CG was compared by the following criteria: intelligence, memory, vocabulary, rapid automatized naming, and phonological awareness. Intra-group comparison was made to see if there were differences in the performance of the groups between the first and second evaluation. Finally, the performance of the experimental and control groups were compared after 16 weeks of intervention.
The Kolmogorov-Smirnov values were checked to verify that the data was normally distributed and the Levene test was used to verify the variances' homogeneity. The criterion used to consider the sample homogeneous and with a normal distribution was p value above .05 in both the Kolmogorov-Smirnov and Levene test. Due to the non-normal distribution of data and non-homogeneity of variances that are necessary assumptions for the use of parametric tests, non-parametric tests were performed and analyzed.
The Wilcoxon test was used for intra-group comparison before and after intervention and the Mann-Whitney test to compare the experimental and control groups. After the intervention, Spearman's correlation analysis was performed for the differences in performance between the CMMS and language tests PPVT, RAN, and PAT-OP. In order to verify the effects of intelligence and phonological awareness ability for subsequent performances in receptive vocabulary tests regression analysis was performed.
Results
Firstly, descriptive statistics are presented for the performance of the participants in the experimental and control groups before and after intervention. Table 2 shows the mean values, standard deviation, and median, according to group and the time of evaluation.
Comparison analysis was performed for the groups using the Columbia Mental Maturity Scale test, Memory Test for Preschoolers, Rapid Automatized Naming Test, Peabody Picture Vocabulary Test, and Phonological Awareness Test by Oral Production. The results of the evaluation before the implementation of the intervention program are summarized in Table 3 .
According to the test of the children's performance before the intervention, the results obtained and described in Table 3 show that there is no statistically significant differences between the experimental and control groups in terms of intelligence, memory, vocabulary, and rapid automatized naming (time and errors). However, there was a statistically significant difference between the better performing EG and the CG in the PAT-OP.
Given the similarity between the groups(except for phonological awareness),we proceeded to compare the analysis between them after 16 weeks of intervention activities for oral language development. The post-intervention results obtained from the Mann-Whitney test are shown in Table 4 .
According to the results obtained from the comparison between groups, the Mann-Whitney test showed that after the intervention the EG presented a superior performance that was statistically significant when compared to the CG in the vocabulary test. The same was not observed in relation to intelligence, memory, errors, and time spent on the rapid automatized naming test. This indicates that the language activities for the EG were effective in promoting specific receptive vocabulary. As previously mentioned, groups did not present statistically significant differences between performances in the CMMS before and after intervention. However, analysis of Spearman's correlation showed a positive, significant relationship of moderate magnitude between intelligence and receptive vocabulary in the EG after intervention (rho = .59; p ≤ .001). However, this relationship was not observed before the intervention (rho = .31, p = .146), indicating that while the intervention has no effect on intelligence, it is an important variable to be considered in terms of its relationship with receptive vocabulary after intervention. Regression analysis showed that level of intelligence before intervention predicts 37% of the performance in receptive vocabulary after intervention, as confirmed by the data presented in Table 5 .
The EG's performance in the CMMS correlated negatively, with a significant and moderate magnitude, to times in the RAN task (rho = −.52, p = .002), indicating an association between intelligence and less time taken (higher speed) in the rapid automatized naming of objects before intervention. This relationship was also observed after intervention (rho = −.44, p = .004).
The results obtained in the pre-intervention assessment show the better performance of the EG inphonological awareness test when compared to the CG. In this regard, the predictive value for later performance ability in vocabulary tasks (post-intervention) in both groups was found. The results are summarized in Table 6 .
The results from the linear regression analysis showed that only the EG's phonological awareness skills significantly predict subsequent performance in vocabulary. Performance in the PAT-OP was a predictor of almost 26% of the vocabulary performance in the EG. According to the results presented in Table 6 , it is noted that the same was not observed in the CG.
In addition to the comparison between groups, an intra-group analysis was performed in order to better understand the possible gains of intervention. Results are presented separately for each group. Table 7 shows the results obtained from comparing each of the abilities of the EG pre-and post-intervention.
The data presented in Table 7 shows that there was a statistically significant difference between the EG's performances in the receptive vocabulary test (PPVT) pre-and post-intervention. Superior performance was observed after the intervention. The same was observed with respect to the times for completing the rapid automatized naming of objects, where the children spent longer in the first evaluation than the second. A trend was observed only in terms of reducing errors in the RAN test after intervention. According to Table 8 , the results of the comparison of performance before and after the intervention in the CG showed no statistically significant difference in intelligence, memory, and the errors in rapid automatized naming. However, as in the EG, there was a significant decrease in the time spent on the RAN test in the second evaluation.
Discussion
The objective of this study was to implement an intervention program for public kindergarten preschool children in a Brazilian city, whose illiteracy rates and socio-economic conditions have been one of the lowest in the country (UN, 2010) . The program was developed with a focus on oral language skills, especially vocabulary, which is one of the skills considered to be a good predictor of later reading (Kieffer, 2012; Spencer, 2013) . Conducted by teachers in the classroom, this is a model of early and preventive intervention based on the assumptions of Response to Intervention (Batsche et al., 2005; Fletcher & Vaughn, 2009) .
The activities were designed to develop language abilities (particularly vocabulary), since the literature reports the relevance of promoting these abilities in preschool children (Aguilar-Mediavilla et al., 2014; Georgiou et al., 2013; Noe et al., 2014; Silke et al., 2013) . Moreover, the role they have in the later development of reading and writing skills (Aguilar-Mediavilla et al., 2014; Kieffer, 2012; Skibbe et al., 2008) justifies the relevance of this study.
Initially (pre-intervention), the EG and CG groups were compared with respect to oral language abilities such as vocabulary, rapid automatized naming (errors and time), and phonological awareness, as well as other cognitive abilities like intelligence and memory. There was no statistically significant difference between the groups in most of the evaluated abilities (except in phonological awareness), and an improved performance was observed in the GE. Moreover, the results obtained after the intervention showed no significant difference between groups in the PAT-OP, apart from receptive vocabulary, where the EG showed an improved performance.
The improvement in receptive vocabulary confirms other findings that show an increase in performance in vocabulary tasks in preschool after interventions directed at the development of oral language (Coleman, Froma, & West, 2009; Spencer, 2013) . The difference in performance between groups for intelligence, memory, rapid automatized naming, and phonological awareness were not verified. These results reflect the performed activities since they had the main objective of developing vocabulary. In the activities program, there was not an activity to work processing speed, which is an important skill for performing rapid automatized naming. Few activities demanded the manipulation of letters and sounds. This shows that the program fulfilled its primary role in the development of vocabulary, but the effect was not extended to other abilities.
It was also observed that performance on the vocabulary test (PPVT) presented a positive and significant correlation of a moderate magnitude with the intelligence test (CMMS) after intervention. This result validates previous findings as vocabulary skills are associated with intelligence levels (Nisbett et al., 2012) . The importance of this relationship is verified in the predictor effect of intelligence (pre-intervention) in vocabulary performance after intervention. The results showed that this was able to significantly predict approximately 37% of the subsequent performances in vocabulary. This data shows that individual cognitive differences must be considered even in collective intervention procedures.
In this study, intelligence was also associated with speed in the RAN task before and after intervention. The negative and significant correlations show that children with the highest scores in the CMMS featured shorter times in naming task, that is, they had better abilities when naming objects. This relationship between processing speed and intelligence was expected since the former was referred to as one of the components of the second (Schneider & McGrew, 2012) .
Phonological awareness is another variable that is predictive of subsequent vocabulary performance. As the groups showed significant differences before the intervention, with a better performance in the EG, it became clear that this skill was able to predict the improvement observed in vocabulary in the EG. The results showed that only the EG's phonological awareness abilities were able to significantly predict approximately 26% of the vocabulary performance.
Intra-group comparisons were also made and indicated that both the EG and the CG showed better shorter time in naming task after intervention. The improvement in naming speed in both groups can be explained in terms of developing maturity and familiarity with the stimulus, since the children had already been exposed to the same test broads from the pre-evaluation. This familiarity has an effect on the processing speed of stimulus, since the information was not new for the child. In fact, words learned earlier are more rapidly named than newly learned words, because lexical access is better facilitated. Thus, vocabulary is a psycholinguistic variable influencing speed and accuracy when naming objects as well as lexical processing skills (Palmer & Havelka, 2010) .
When verifying the effect of the intervention separately in each group, it was found that a better performance was not displayed before and after intervention interests of intelligence, memory, and in the number errors during naming. However, in the control group there was a trend towards improvement in phonological awareness skills.
From the evaluated skills, only the EG's vocabulary skills were superior after intervention, while the same development was not observed in the CG. Thus, the present study showed the promotion of receptive vocabulary in preschool children, an ability that has shown its importance as a predictor of future academic abilities such as reading and writing (Kieffer, 2012; Spencer, 2013) .
Conclusion
This is the first Brazilian study of early and preventive intervention in language skills with preschoolers based on Response to Intervention and the first preliminary study about the "Ativamente" program to promoting language skills in preschool children. The results show the importance of targeted programs that can be developed in classrooms by teachers to benefit all children.
The intervention was conducted by teachers in the classroom. This study indicated the importance of activities for the development of Portuguese vocabulary for preschool children in a country where illiteracy rates are high and the HDI low. Specifically, the results reveal the importance of promoting language skills in children with low background.
The fact that the CG did not receive any type of instruction was a limitation of the study, and this variable should be considered in future studies. The absence of differences in performance between groups and intragroup in other skills points to the main effect of the intervention mainly on vocabulary.
